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Background: This is a position paper from the 2nd International Bone Research Association (IBRA)
Symposium for Condylar Fracture Osteosynthesis 2012 was held at Marseille, succeeding the ﬁrst
congress in Strasbourg, France, in 2007. The goal of this IBRA symposium and this paper was to evaluate
current trends and potential changes of treatment strategies for mandibular condylar fractures, which
remain controversial over the past decades.
Methods: Using a cross-sectional study design, we enrolled the consensus based on the panel of experts
and participants in the IBRA Symposium 2012. The outcomes of interest were the panel and electronic
votes on management of condylar base, neck and head fractures, and panel votes on endoscopic and
paediatric condylar fractures. Appropriate descriptive and univariate statistics were used.Maxillofacial Surgery, UKGM GmbH, University Hospital of Marburg, Baldingerstraße, D-35033 Marburg, Germany.
a@med.uni-marburg.de (A. Neff).
an alphabetical order.
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A. Neff et al. / Journal of Cranio-Maxillo-Facial Surgery 42 (2014) 1234e1249 1235Results: The consensus derived from 14 experts and 41 participant surgeons, using 12 case scenarios
and 27 statements. The experts and participants had similar decision on the treatment of condylar
base, neck and head fractures, as well as similar opinion on complications of condylar fracture
osteosynthesis. They had a parallel agreement on using open reduction with internal ﬁxation (ORIF) as
treatment of choice for condylar base and neck fractures in adults. Endoscopic approaches should be
considered for selected cases, such as condylar base fractures with lateral displacement. There was also
a growing tendency to perform ORIF in condylar head fractures. The experts also agreed to treat
children (>12 years old) in the same way as adults and to consider open reduction in severely dis-
placed and dislocated fractures even in younger children. Nevertheless, non-surgical treatment should
be the ﬁrst choice for children <6 years of age. The decision to perform surgery in children was based
on factors inﬂuencing facial growth, appropriate age for ORIF, and disagreement to use resorbable
materials in children.
Conclusions: The experts and participating surgeons had comparable opinion on management of
condylar fractures and complications of ORIF. Compared to the ﬁrst Condylar Fracture Symposium 2007
in Strasbourg, ORIF may now be considered as the gold standard for both condylar base and neck
fractures with displacement and dislocation. Although ORIF in condylar head fractures in adults and
condylar fractures in children with mixed dentition is highly recommended, but this recommendation
requires further investigations.
 2014 European Association for Cranio-Maxillo-Facial Surgery. Published by Elsevier Ltd. All rights
reserved.1. Introduction
Published data show that condylar fractures are common, ac-
counting for 29e52% of mandibular fractures (Zhou et al., 2013) and
11e16% of all facial fractures (Chrcanovic, 2012). Management of
condylar fractures can be divided into non-surgical and surgical
treatments. However, several topics on open reduction and
condylar osteosynthesis remain controversial, such as surgical ap-
proaches to the condyle, type of osteosynthesis materials, and
treatment of paediatric condylar fractures.
The International Bone Research Association (IBRA) is an inter-
nationally oriented non-proﬁt organisation, for specialised clini-
cians and research scientists in surgery, plastic surgery, oral surgery
and oral-craniomaxillofacial surgery. The IBRA Symposium 2012
was held in Marseille, France, succeeding the ﬁrst congress in
Strasbourg, France, in 2007, in order to solve several controversial
issues on the management of condylar fractures.
The purpose of this study was to report the consensus based on
the panel of experts and participating surgeons in the IBRA Sym-
posium 2012. The speciﬁc aim was to evaluate current trends and
potential changes of treatment strategies for mandibular condylar
fractures, of which optimum treatment still remains controversial
over the past decades.2. Methods
2.1. Study design/sample
Our study was designed as a cross-sectional study and we
enrolled votes from the experts and participating surgeons in the
IBRA Symposium 2012, Marseille, France. We analysed the data
extracted from the presentations and video recordings. Exclusion
criteria included surgeonswhowere absent or denied to participate
in the voting.
This study did not involve human subjects (i.e., patients)
directly; thereby, it was exempted from the institutional ethical
review at “La Timone” University Medical Centre, France, and
University Hospital of Marburg, Germany: the 2 principal in-
stitutions of the study. We also obtained the presumed consent
from all experts and participants about the use of their votes.
The voting process was anonymous via the electronic TED votingsystem (Ellerbrock Konferenztechnik, Abtsteinach, Germany).
Only two of us (A.N. and P.P.) can access the raw data, which
have been treated conﬁdentially. The recommendations of the
Helsinki Declaration were thoroughly maintained during this
study.
2.2. Variables and data collection
The predictor variable was type of voters (expert vs. partici-
pating surgeon), which was recorded as a nominal data. The out-
comes of interest were the panel and TED votes on management of
condylar base, neck and head fractures, and panel votes recom-
mendations for endoscopic and paediatric condylar fractures. The
classiﬁcation of condylar fractures in this survey was based on the
nomenclature by Loukota et al. (2005, 2010), which have been
adopted by the TMJ section of both the Strasbourg Osteosynthesis
Research Group (S.O.R.G.) and the “Arbeitsgemeinschaft für
Osteosynthese” (AO) Foundation.
The main outcomes were tested using 12 case scenarios (as 14
multiple-choice questions) and 27 preselected statements (as 27
“agree/disagree” voting). The statements were submitted by the
experts in preparation of the symposium, assessed for priority in a
blinded voting procedure and then ranked by an independent
person of the organising team.
The ranked statements for the most important open questions
related to endoscopic assisted surgery, paediatric treatment and
complications were designed to increase the interactivity and
discussion between faculty and the panel and, thereby, were put
either in a very clear or a rather provocative manner. The ranked
statements were modiﬁed, if necessary, according to the dis-
cussion. At the end, the faculty and the panel were asked for their
ﬁnal agreement of each statement. All discussions and votes
were recorded as videos for a later ofﬂine analysis.
Other study variables included demographic data: surgeon’s
country of origin, genders and working place. These data were
treated as nominal or continuous categories.
2.3. Data analysis
Data analyses included computation of descriptive and univar-
iate statistics. The null hypothesis was rejected with a probability of
Table 1
Votes concerning condylar base fractures.
Statements Experts/Faculty members (n ¼ 11) Audience (n ¼ 41) P-value
Case 1: right condylar base fracture (close to the neck, with lateral displacement and ramus shortening <4 mm), with left parasymphyseal fracture (Figs. 1 and 2)
1. What would you do?
a. IMF  Condylar reduction 2 (18.2%) 7 (17.1%) 1.00
b. RIF þ Preauricular approach 1 (9.1%) 3 (7.3%) 1.00
c. RIF þ Retro/transparotid approach 3 (27.3%) 9 (22%) 0.70
d. RIF þ Submandibular approach 3 (27.3%) 9 (22%) 0.70
e. RIF þ intraoral approach 1 (9.1%) 7 (17.1%) 1.00
2. Which rigid ﬁxation would you use?
a. Single straight plate 1 (9.1%) 6 (14.6%) 1.00
b. Double straight plates 5 (45.5%) 13 (31.7%) 0.48
c. TCP plate 4 (36.4%) 18 (43.9%) 0.74
d. Any other shaped plate 1 (9.1%) 1 (2.4%) 0.38
e. Lag or Anchor screw 0 0 1.00
Case 2: bilateral condylar fractures: left condylar base fracture with medial displacement and ramus shortening > 4 mm; right very high condylar neck fracture
with medial displacement and ramus shortening > 4 mm (Figs. 3e5)
1. What would you do on the left side?
a. IMF  Condylar reduction 0 2 (4.9%) 1.00
b. RIF þ Preauricular approach 2 (18.2%) 5 (12.2%) 0.63
c. RIF þ Retro/transparotid approach 3 (27.3%) 13 (31.7%) 1.00
d. RIF þ Submandibular approach 4 (36.4%) 15 (36.6%) 1.00
e. RIF þ intrasoral approach 2 (18.2%) 4 (9.8%) 0.60
2. And what would you do with the other condyle? Considering obviously that are part of the same jaw
a. IMF 0 8 (19.5%) 0.18
b. RIF(Plates) þ Preauricular approach 1 (9.1%) 11 (26.8%) 0.42
c. RIF(Screws) þ Preauricular approach 8 (72.7%) 10 (24.4%) 0.005a
d. Condylectomy 0 3 (7.3%) 1.00
e. No treatment 2 (18.2%) 7 (17.1%) 1.00
Case 3: Male, 54 year-old, assault, edentulous maxilla with upper RPD, partially edentulous mandible Dx : right condylar base (subcondylar) fracture with
lateral displacement and ramus shortening > 4 mm (Figs. 6e8)
1. What is your planning?
a. no treatment (prosthesis adaptation) 2 (18.2%) 7 (17.1%) 1.00
b. IMF on prosthesis 2 (18.2%) 4 (9.8%) 0.60
c. early mobilisation 5 (45.5%) 23 (56.9%) 0.73
d. OR 7 (63.6%) 26 (63.4%) 1.00
e. IF 6 (54.5%) 27 (65.9) 0.50
2. If ORIF is planned, which material will you use for the subcondylar fracture?
a. one straight plate (placed vertically) 0 2 (4.9%) 1.00
b. 2 straight plats (double plate technique) 3 (27.3%) 3 (7.3%) 0.10
c. lag screw 0 0 1.00
d. specialised plate (TCP, Delta, Condylar .) 6 (54.5%) 30 (73.2%) 0.28
e. other kinds of materials 0 0 1.00
3. If ORIF is planned, which approach will you use for the subcondylar fracture?
a. submandibular 3 (27.3%) 11 (26.8%) 1.00
b. retromandibular 3 (27.3%) 13 (31.7%) 1.00
c. preauricular 0 0 1.00
d. intraoral 0 2 (4.9%) 1.00
e. endoscopically assisted 3 (27.3%) 9 (22%) 0.70
Case 4: 6-year-old boy with condylar base dislocation fracture close to the neck on the left hand side (medial displacement) (Figs. 9e12)
1. What is your plan?
a. Nothing 1 (9.1%) 5 (12.2%) 1.00
b. Functional therapy  IMF 5 (45.5%) 16 (39%) 0.74
c. Condylectomy 0 0 1.00
d. Reduction þ IMF 0 9 (22%) 0.18
e. Reduction þ ﬁxation 5 (45.5%) 10 (24.4%) 0.26
2. What is your approach?
a. Preauricular 4 (36.4%) 9 (22%) 0.44
b. Retro/transparotid 4 (36.4%) 11 (26.8%) 0.71
c. Submandibular 1 (9.1%) 7 (17.1%) 1.00
d. Intraoral 2 (18.2%) 8 (19.5%) 1.00
e. Retroauricular 0 2 (4.9%) 1.00
3. What is your ﬁxation?
a. Titanium plates 5 (45.5%) 10 (24.4%) 0.26
b. Plla plates 3 (27.3%) 18 (43.9%) 0.49
c. Steel wire þ IMF 1 (9.1%) 0 0.21
d. Reduction þ IMF 0 5 (12.2%) 0.57
e. External ﬁxation 2 (18.2%) 6 (14.6%) 1.00
a statistically signiﬁcant.
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Table 2
Votes concerning condylar neck fractures.
Statements Experts/Faculty members (n ¼ 11) Audience (n ¼ 41) P-value
Case 1: male adult with left condylar neck dislocation fracture (at the lower part of the condylar neck), dental supporting zone at the front only (Figs. 13 and 14)
1. What is your treatment?
a. IMF 0 1 (2.4%) 1.00
b. RIF þ Preauricular approach 3 (27.3%) 15 (36.6%) 0.73
c. RIF þ Retro/transparotid approach 6 (54.5%) 12 (29.3%) 0.16
d. RIF þ Submandibular approach 2 (18.2%) 8 (19.5%) 1.00
e. RIF þ Transoral approach 0 1 (2.4%) 1.00
2. What is your ﬁxation?
a. Single straight plate 1 (9.1%) 3 (7.3%) 1.00
b. Double straight plates 3 (27.3%) 7 (17.1%) 0.42
c. TCP plate 5 (45.5%) 25 (61%) 0.49
d. External ﬁxation 1 (9.1%) 1 (2.4%) 0.38
e. Lag or Anchor screw 1 (9.1%) 0 0.21
Case 2 : male, 34 y.o., assault victim, anterior & left open-bite, bifocal body fracture 5 years ago Dx : Right condylar neck dislocation fracture (close to
the base, with lateral displacement and ramus shortening > 4 mm), left mandibular body fracture (Figs. 15e17)
1. What is your treatment for the mandibular body Fx?
a. IMF 0 8 (19.5%) 0.18
b. ORIF 7 (63.6%) 34 (82.9%) 0.22
c. soft diet 5 (45.5%) 22 (53.7%) 0.74
2. What is your treatment for the right subcondylar fracture?
a. IMF 0 3 (7.3%) 1.00
b. IMF on a block in the right molar region 0 3 (7.3%) 1.00
c. Open reduction (OR) 8 (72.7%) 33 (80.5%) 0.68
d. Internal ﬁxation (IF) 8 (72.7%) 32 (78%) 0.70
e. conservative treatment 0 1 (2.4%) 1.00
f. early mobilization 7 (63.6%) 28 (68.3%) 1.00
3. If ORIF is planned, which material will you use for the subcondylar fracture?
a. one straight plate (placed vertically) 0 2 (4.9%) 1.00
b. 2 straight plats (double plate technique) 3 (27.3%) 6 (14.6%) 0.38
c. lag screw 0 0 1.00
d. specialised plate (TCP, Delta, Condylar .) 7 (63.6%) 28 (68.3%) 1.00
e. other kinds of materials 0 0 1.00
4. If ORIF is planned, which approach will you use for the subcondylar fracture?
a. submandibular 3 (27.3%) 8 (19.5%) 0.68
b. retromandibular 2 (18.2%) 16 (39%) 0.29
c. preauricular 1 (9.1%) 4 (9.8%) 1.00
d. intraoral 0 0 1.00
e. endoscopically assisted 3 (27.3%) 7 (17.1%) 0.42
Case 3: Female, 24 y.o., pregnant (4.5 months), fall (malaise), class II occlusion, anterior open-bite (Figs. 18e20) Dx : bilateral condylar fractures (right
condylar base fracture with lateral displacement and ramus shortening > 4 mm, and left condylar neck dislocation fracture)
1. What is your planning?
a. no treatment 0 4 (9.8%) 0.57
b. IMF under LA 2 (18.2%) 11 (26.8%) 0.71
c. early mobilisation 7 (63.6%) 25 (61%) 1.00
d. OR 7 (63.6%) 18 (43.9%) 0.32
e. IF 5 (45.5%) 19 (46.3%) 1.00
2. If ORIF is planned, where will you operate on?
a. unilateral right side 0 3 (7.3%) 1.00
b. unilateral left side 0 2 (4.9%) 1.00
c. bilateral 9 (81.8%) 29 (70.3%) 0.71
3. If ORIF is planned, which material will you use?
a. one straight plate (placed vertically) 0 0 1.00
b. 2 straight plats (double plate technique) 3 (27.3%) 3 (7.3%) 0.10
c. lag screw 0 0 1.00
d. specialised plate (TCP, Delta, Condylar .) 6 (54.5%) 31 (75.6%) 0.26
e. other kinds of materials 1 (9.1%) 1 (2.4%) 0.38
4. If ORIF is planned, which approach will you use for the subcondylar fracture?
a. Submandibular 2 (18.2%) 7 (17.1%) 1.00
b. retromandibular 4 (36.4%) 15 (36.6%) 1.00
c. preauricular 4 (36.4%) 6 (14.6%) 0.19
d. intraoral 0 0 1.00
e. endoscopically assisted 0 6 (14.6%) 0.32
Case 4: Male, 11 y.o., bicycle accident, right open-bite Dx : left condylar neck dislocation fracture (with medial displacement) (Figs. 21e24)
1. What is your planning?
a. no treatment 0 5 (12.2%) 0.57
b. IMF 0 9 (22%) 0.18
c. conservative treatment 4 (36.4%) 20 (48.8%) 0.52
d. ORIF 6 (54.5%) 10 (24.4%) 0.07
e. early mobilisation 7 (63.6%) 26 (63.4%) 1.00
2. If ORIF is planned:
a. resorbable plate 3 (27.3%) 20 (48.8%) 0.48
b. non-resorbable plate 5 (45.5%) 12 (29.3%) 0.47
c. preauricular approach 7 (63.6%) 19 (46.3%) 0.50
d. submandibular approach 0 10 (24.4%) 0.10
(continued on next page)
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Table 2 (continued )
Statements Experts/Faculty members (n ¼ 11) Audience (n ¼ 41) P-value
e. endoscopically assisted 0 4 (9.8%) 0.57
f. plate removal at 6 months post-op 2 (18.2%) 12 (29.3%) 0.71
3. If conservative treatment:
a. passive physiotherapy (elastic traction) 4 (36.4%) 15 (36.6%) 1.00
b. active physiotherapy (by the patient) 9 (81.8%) 35 (85.4%) 1.00
c. after IMF period 1 (9.1%) 14 (34.1%) 0.14
d. without IMF 8 (72.7%) 14 (34.1%) 0.04a
a Statistically signiﬁcant.
Table 3
Votes concerning condylar head fractures.
Statements Experts/Faculty members (n ¼ 11) Audience (n ¼ 41) P-value
Case 1: trifocal fracture e symphysis, right condylar base (ORIF) & left condylar head (“type C”) including the lateral pole zone with loss of vertical height.
(Figs. 25 and 26)
1. Which treatment would you use to manage the left condylar head fracture?
a. ORIF right hand side, non-surgical treatment for the left condylar
head left hand side with MMF (e.g. elastics) for a period of about
10e14 days, then functional training
0 2 (4.9%) 1.00
b. ORIF right hand side, non-surgical treatment for the left condylar head left
hand side with MMF (e.g. elastics) for a period of about 4e7 days, then
early functional training
0 6 (14.6%) 0.32
c. ORIF right hand side, non-surgical treatment for the left condylar head left
hand side with immediate functional training (eventually short term
immobilisation 1e3 days just for pain reduction)
1 (9.1%) 4 (9.8%) 1.00
d. ORIF right hand side, surgical treatment for the left hand side condylar
head by ORIF, immobilisation for about 7e14 days, then functional training
0 3 (7.3%) 1.00
e. ORIF right hand side, surgical treatment for the left hand side condylar
head by ORIF, then immediate functional training (no MMF)
5 (45.5%) 13 (31.7%) 0.48
f. None of the above mentioned proposal applies 0 3 (7.3%) 1.00
Case 2: Trifocal fracture: symphysis and head fracture (“type C”) including the
lateral pole zone with loss of vertical height right hand side, head fracture
(“type B”) including the lateral pole zone with loss of vertical height, good occlusal support
zones, however with persistent occlusal disorder after IMF over 10e14 days (Figs. 27e31)
1. Which kind of treatment would you consider to be most appropriate for the
management of the bilateral condylar head fracture?
a. Continue non-surgical treatment with elastics and MMF (i.e. wait and see) 0 3 (7.3%) 1.00
a. Discontinue IMF and start functional training (mouth opening, protrusion and
laterotrusion etc.)
1 (9.1%) 2 (4.9%) 0.52
b. Continue non-surgical treatment alternately applying functional training and
MMF with elastics to improve occlusion and enhance mobility
1 (9.1%) 4 (9.8%) 1.00
c. ORIF right hand side, surgical treatment for the left hand side condylar head by
ORIF, immobilisation for about 7e14 days, then functional training
1 (9.1%) 2 (4.9%) 0.52
d. ORIF right hand side, surgical treatment for the left hand side condylar head by
ORIF, then immediate functional training
5 (45.5%) 20 (48.8%) 1.00
e. None of the above mentioned proposal applies 0 0 1.00
Case 3: Trifocal fracture: symphysis and more fragment base & ramus fracture
left hand side, head fracture (“type B”) including the lateral pole zone with loss
of vertical height right hand side, good occlusal support zones, however with
persistent occlusal disorder after IMF over 10e14 days. (Fig. 32)
1. Which kind of treatment would you consider to be most appropriate for the
management of the bilateral condylar process fracture?
a. Continue non-surgical treatment with elastics and IMF (i.e. wait and see) 0 0 1.00
a. Continue non-surgical treatment alternately applying functional training and
IMF with elastics to improve occlusion and enhance mobility
0 0 1.00
b. ORIF left hand side via transoral approach & non-surgical treatment
(functional training) for the condylar head fracture right hand side
0 2 (4.9%) 1.00
c. ORIF left hand side via extraoral approach & non-surgical treatment
(functional training) for the condylar head fracture right hand side
1 (9.1%) 5 (12.2%) 1.00
d. ORIF left hand side via transoral approach & ORIF via extraoral approach
for the condylar head fracture right hand side
2 (18.2%) 7 (17.1%) 1.00
e. ORIF left hand side via extraoral approach & ORIF via extraoral approach
for the condylar head fracture right hand side
6 (54.5%) 16 (39%) 0.49
f. None of the above mentioned proposal applies 0 0 1.00
Case 4: Bilateral fracture: condylar head fracture (“type B”) including the lateral pole zone with loss of vertical height and minor fragmentation
(“butterﬂy fragment”) right hand side, condylar head fracture medial to the pole zone without major loss of vertical height (“type A”),
good occlusal support zones (Figs. 33 and 34)
1. Which kind of treatment would you consider to be most appropriate for
the management of the bilateral condylar head fracture?
a. Non-surgical treatment with MMF (e.g. elastics, bilateral hypomochlion)
for a period of about 10e14 days, then functional training
0 2 (4.9%) 1.00
b. Non-surgical treatment with MMF (e.g. elastics, no hypomochlion) for
a period of about 10e14 days, then functional training
0 2 (4.9%) 1.00
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Table 3 (continued )
Statements Experts/Faculty members (n ¼ 11) Audience (n ¼ 41) P-value
c. Non-surgical treatment with MMF (e.g. elastics, no hypomochlion) for
a period of about 4e7 days, then early functional training
0 4 (9.8%) 0.57
d. Non-surgical treatment with immediate functional training (eventually
short term immobilisation 1e3 days for pain reduction)
3 (27.3%) 3 (7.3%) 0.10
e. Surgical treatment with ORIF unilaterally right hand side only, early or
immediate functional training (non-surgically) for the contralateral side
2 (18.2%) 15 (36.6%) 0.30
f. Surgical treatment with ORIF bilaterally followed by immediate functional
training (no IMF)
3 (27.3%) 6 (14.6%) 0.38
g. None of the above mentioned proposal applies 0 1 (2.4%) 1.00
Fig. 1. Base fractures case 1: right condylar base fracture (close to the neck, with lateral
displacement and ramus shortening < 4 mm), with left parasymphyseal fracture:
Fig. 1: OPT.
Fig. 2. Base fractures case 1: right condylar base fracture (close to the neck, with
lateral displacement and ramus shortening < 4 mm), with left parasymphyseal frac-
ture: Fig. 2: CT coronal view.
Fig. 3. Base fractures case 2: bilateral condylar fractures: left condylar base fracture
with medial displacement and ramus shortening >4 mm; right very high condylar
neck fracture with medial displacement and ramus shortening >4 mm: Fig. 3: OPT.
Fig. 4. Base fractures case 2: bilateral condylar fractures: left condylar base fracture
with medial displacement and ramus shortening >4 mm; right very high condylar
neck fracture with medial displacement and ramus shortening >4 mm: Fig. 4: CT axial
view.
Fig. 5. Base fractures case 2: bilateral condylar fractures: left condylar base fracture
with medial displacement and ramus shortening >4 mm; right very high condylar
neck fracture with medial displacement and ramus shortening >4 mm: Fig. 5: CT
coronal view.
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Fig. 6. Base fractures case 3: male, 54 year-old, assault, edentulous maxilla with upper
RPD, partially edentulous mandible. Dx : right condylar base (subcondylar) fracture
with lateral displacement and ramus shortening > 4 mm: Fig. 6: OPT.
Fig. 7. Base fractures case 3: male, 54 year-old, assault, edentulous maxilla with upper
RPD, partially edentulous mandible. Dx : right condylar base (subcondylar) fracture
with lateral displacement and ramus shortening > 4 mm: Fig. 7: 3D-CT lateral view.
Fig. 8. Base fractures case 3: male, 54 year-old, assault, edentulous maxilla with upper
RPD, partially edentulous mandible. Dx : right condylar base (subcondylar) fracture
with lateral displacement and ramus shortening > 4 mm: Fig. 8: 3D-CT posterior-
oblique view.
Fig. 9. Base fractures case 4: 6-year-old boy with condylar base dislocation fracture
close to the neck on the left hand side (medial displacement): Fig. 9: OPT.
Fig. 10. Base fractures case 4: 6-year-old boy with condylar base dislocation fracture
close to the neck on the left hand side (medial displacement): Fig. 10: CT coronal view.
Fig. 11. Base fractures case 4: 6-year-old boy with condylar base dislocation fracture
close to the neck on the left hand side (medial displacement): Fig. 11: 3D-CT posterior-
oblique view.
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Fig. 12. Base fractures case 4: 6-year-old boy with condylar base dislocation fracture
close to the neck on the left hand side (medial displacement): Fig. 12: 3D-CT caudal
view.
Fig. 14. Neck fractures case 1: male adult with left condylar neck dislocation fracture
(at the lower part of the condylar neck), dental supporting zone at the front only:
Fig. 14: 3D-CT caudal-oblique view.
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performed on a personal computer with SPSS software, Version
10.0 (SPSS, Inc, Chicago, IL). Uncertainties were resolved by the
senior authors (A.N., C.C. and C.M.). If agreement could not beFig. 13. Neck fractures case 1: male adult with left condylar neck dislocation fracture
(at the lower part of the condylar neck), dental supporting zone at the front only:
Fig. 13: 3D-CT lateral view.
Fig. 15. Neck fractures case 2 : male, 34 y.o., assault victim, anterior & left open-bite,
bifocal body fracture 5 years ago. Dx : Right condylar neck dislocation fracture (close to
the base, with lateral displacement and ramus shortening > 4 mm), left mandibular
body fracture: Fig. 15: OPT.
Fig. 16. Neck fractures case 2 : male, 34 y.o., assault victim, anterior & left open-bite,
bifocal body fracture 5 years ago. Dx : Right condylar neck dislocation fracture (close to
the base, with lateral displacement and ramus shortening > 4 mm), left mandibular
body fracture: Fig. 16: 3D-CT lateral view.
Fig. 17. Neck fractures case 2 : male, 34 y.o., assault victim, anterior & left open-bite,
bifocal body fracture 5 years ago. Dx : Right condylar neck dislocation fracture (close to
the base, with lateral displacement and ramus shortening > 4 mm), left mandibular
body fracture: Fig. 17: 3D-CT anterior-lateral view.
Fig. 18. Neck fractures case 3: Female, 24 y.o., pregnant (4.5 months), fall (malaise),
class II occlusion, anterior open-bite. Dx: bilateral condylar fractures (right condylar
base fracture with lateral displacement and ramus shortening > 4 mm, and left
condylar neck dislocation fracture): Fig. 18: OPT.
Fig. 19. Neck fractures case 3: Female, 24 y.o., pregnant (4.5 months), fall (malaise),
class II occlusion, anterior open-bite. Dx: bilateral condylar fractures (right condylar
base fracture with lateral displacement and ramus shortening > 4 mm, and left
condylar neck dislocation fracture): Fig. 19: 3D-CT posterior-oblique view.
Fig. 20. Neck fractures case 3: Female, 24 y.o., pregnant (4.5 months), fall (malaise),
class II occlusion, anterior open-bite. Dx: bilateral condylar fractures (right condylar
base fracture with lateral displacement and ramus shortening > 4 mm, and left
condylar neck dislocation fracture): Fig. 20: 3D-CT lateral-oblique view.
Fig. 21. Neck fractures case 4: Male, 11 y.o., bicycle accident, right open-bite. Dx : left
condylar neck dislocation fracture (with medial displacement): Fig. 21: OPT.
Fig. 22. Neck fractures case 4: Male, 11 y.o., bicycle accident, right open-bite. Dx : left
condylar neck dislocation fracture (with medial displacement): Fig. 22: 3D-CT anterior-
lateral view.
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Fig. 25. Head fractures case 1: trifocal fracture e symphysis, right condylar base (ORIF)
& left condylar head (“type C”) including the lateral pole zone with loss of vertical
height: Fig. 25: CT axial view.
Fig. 23. Neck fractures case 4: Male, 11 y.o., bicycle accident, right open-bite. Dx : left
condylar neck dislocation fracture (with medial displacement): Fig. 23: CT axial view.
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tion was made by consensus of all authors.3. Results
The sample consisted of overall 77 participants (10 females
[13%]) from 20 countries: 63 from Europe, 6 fromAsia, 7 from South
America and one from North America. During the voting, there
were 14 experts (12 oral-maxillofacial surgeons, one orthodontist
and one biomaterial scientist) and 41 participant surgeons. Most of
the respondents (68.8%, or 53 of 77) are from University Hospitals
or academic institutes, 16 (20.8%) surgeons from general or military
hospitals and 8 (10.4%) surgeons from private sector.Fig. 24. Neck fractures case 4: Male, 11 y.o., bicycle accident, right open-bite. Dx : left
condylar neck dislocation fracture (with medial displacement): Fig. 24: CT coronal
view.Tables 1e3 show voting on the management of condylar base,
neck and head fractures, based on case presentations. Both experts
and participants had similar decision on the treatment of condylar
base, neck and head fractures, as well as similar opinion onFig. 26. Head fractures case 1: trifocal fracture e symphysis, right condylar base (ORIF)
& left condylar head (“type C”) including the lateral pole zone with loss of vertical
height: Fig. 26: CT coronal view.
Fig. 27. Head fractures case 2: trifocal fracture: symphysis and head fracture (“type C”)
including the lateral pole zone with loss of vertical height right hand side, head
fracture (“type B”) including the lateral pole zone with loss of vertical height left hand
side, good occlusal support zones, however with persistent occlusal disorder after IMF
over 10e14 days: Fig. 27: OPT.
Fig. 28. Head fractures case 2: trifocal fracture: symphysis and head fracture (“type C”)
including the lateral pole zone with loss of vertical height right hand side, head
fracture (“type B”) including the lateral pole zone with loss of vertical height left hand
side, good occlusal support zones, however with persistent occlusal disorder after IMF
over 10e14 days: Fig. 28: CT coronal view, fracture right hand side.
Fig. 29. Head fractures case 2: trifocal fracture: symphysis and head fracture (“type C”)
including the lateral pole zone with loss of vertical height right hand side, head
fracture (“type B”) including the lateral pole zone with loss of vertical height left hand
side, good occlusal support zones, however with persistent occlusal disorder after IMF
over 10e14 days: Fig. 29: CT coronal view, fracture left hand side.
Fig. 30. Head fractures case 2: trifocal fracture: symphysis and head fracture (“type C”)
including the lateral pole zone with loss of vertical height right hand side, head
fracture (“type B”) including the lateral pole zone with loss of vertical height left hand
side, good occlusal support zones, however with persistent occlusal disorder after IMF
over 10e14 days: Fig. 30: CT coronal view, bilaterally dislocated fragments.
A. Neff et al. / Journal of Cranio-Maxillo-Facial Surgery 42 (2014) 1234e12491244complications of condylar fracture osteosynthesis. They had a
parallel agreement on using open reduction with internal ﬁxation
(ORIF) as treatment of choice for condylar base and neck fractures
in adults, especially in cases of ramus shortening and occlusal
derangement. Special attention should be paid that condylar neck
fractures tended to be operated. There was a unanimous consensus,
of both experts and participants, regarding the statement, that “In
adult patients, open reduction and internal ﬁxation (ORIF) of
severely displaced condylar neck fractures is the ﬁrst optional
treatment to consider”. If non-surgical treatment should be per-
formed, the experts preferred immediate functional training, while
the participating surgeons voted for a period of intermaxillary
ﬁxation (IMF) (P  0.04).
Tables 4e7 shows voting on endoscopically assisted surgery,
management of paediatric condylar fractures, complications of
ORIF and general conclusions. Preauricular and submandibular/
angular approaches were most selected for open reduction.
Transoral approaches and endoscopically assisted surgery had a
steep learning curve and should therefore be considered for
selected cases, such as condylar base fractures with lateral
displacement. Because single straight miniplate ﬁxation for
condylar base and neck fractures usually provides inadequate ﬁx-
ation due to the particular mechanical strains and stress (unani-
mous expert consensus), three-dimensional (3-D) plates, e.g. the
trapezoidal osteosynthesis plate (Modus TCP 2.0, Medartis, Basel,
Switzerland) or two straight 4-hole miniplates were preferred for
ﬁxation of condylar base and neck fractures. 3-D special plates were
indicated for the lower condylar neck area. There was also a great
tendency in both panel groups to perform ORIF in condylar head
fractures, although this procedure was more familiar in the expert
group (P < 0.005).
Even though the faculty members fully agreed that “There is for
now, no clear consensus concerning the way to treat fractures
occurring in growing children”, they preferred non-surgical treat-
ment in the ﬁrst 5e6 years (here selected cases only). They agreed
that children >12e13 years of age and adults required the same
treatment strategy, and the treatment decisionwas based rather on
biological than chronological age, especially in girls. The treatment
consensus, however, was not clear for children between 6 and 12
years of age. While some faculty members advocated ORIF for
severely displaced and dislocated fractures even in younger
Fig. 31. Head fractures case 2: trifocal fracture: symphysis and head fracture (“type C”) including the lateral pole zone with loss of vertical height right hand side, head fracture
(“type B”) including the lateral pole zone with loss of vertical height, good occlusal support zones, however with persistent occlusal disorder after IMF over 10e14 days: Fig. 31: CT
axial planes.
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dentition, the majority supported non-surgical treatment modal-
ities. The decision to perform ORIF in children relied on factors
inﬂuencing facial growth and appropriate age for ORIF. The ma-
jority of experts voted against the use of resorbable materials in
children. The faculty also fully rejected total joint replacements for
growing patients because of several reasons, for example, ankylosis
may occur after open or closed trauma management.
4. Discussion
The primary task of this IBRA symposium was to point out
current trends and potential changes of treatment strategies for
mandibular condylar fractures, which remain controversial over
the past decades. The aim of this study was to determine the
relationship, if any, between the votes of the experts and partici-
pating surgeons on the management of condylar fractures. This
fracture type is one routine work of oral-maxillofacial surgeons;
thereby, its management should be based on as a high level of
consensus as possible. Moreover, there is a conspicuous lack of
well-designed studies on condylar traumatology (Eckelt et al.,
2006; Schneider et al., 2011), especially endoscopically assisted
surgery and treatment of paediatric condylar fractures. In thisFig. 32. Head fractures case 3: Trifocal fracture (OPT): symphysis and more fragment
base & ramus fracture left hand side, head fracture (“ type B”) including the lateral pole
zone with loss of vertical height right hand side, good occlusal support zones, however
with persistent occlusal disorder after IMF over 10e14 days.study, we enrolled a cohort of surgeons attending the IBRA
Condylar Fracture Osteosynthesis Symposium 2012 in Marseille,
France.
Our results demonstrated the comparable opinion on manage-
ment of condylar fractures and complications of ORIF among the
experts and participating surgeons. ORIF by nowmay be considered
as the treatment of choice for both displaced and dislocated
condylar base and neck fractures (Eckelt et al., 2006; Schneider
et al., 2011). The surgeons tended to perform ORIF in condylarFig. 33. Head fractures case 4: Bilateral fracture: condylar head fracture (“type B”)
including the lateral pole zone with loss of vertical height and minor fragmentation
(“butterﬂy fragment”) right hand side, condylar head fracture medial to the pole zone
without major loss of vertical height (“type A”) left hand side, good occlusal support
zones: Fig. 33: CT axial view.
Fig. 34. Head fractures case 4: Bilateral fracture: condylar head fracture (“type B”)
including the lateral pole zone with loss of vertical height and minor fragmentation
(“butterﬂy fragment”) right hand side, condylar head fracture medial to the pole zone
without major loss of vertical height (“type A”) left hand side, good occlusal support
zones: Fig. 34 CT coronal view.
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mental” method in the past century (Baker et al., 1998). Another
major paradigm change was the favour of surgical treatment for
condylar fractures in growing patients. The experts recommended
ORIF for severely displaced or dislocated fractures, especially inTable 4
Votes concerning endoscopic approach.
Statements Experts/Faculty
members (n ¼ 6)
1. Whenever the surgical approach
the same biomechanical demands
for stability apply.
6 (100%)
2. Endoscopic assisted surgery is
an advanced technique and should
only be performed by surgeons
trained and experienced in open
surgical techniques.
6 (100%)
3. There is a clear agreement (or evidence)
that the nerve injury rate (permanent or
temporary) to the facial and or trigeminal
nerves is lower with endoscopic
assisted surgery.
Totally agree 3 (50%);
partially agree 2 (33%)
4. The apparent reluctance to consider
transcutaneous approaches is rather
the surgeon’s than the patient’s issue.
Totally agree 2 (33%);
partially agree 4 (67%)
5. The technical difﬁculty of endoscopically
assisted surgery tends to lead to less
than ideal plate placement.
6 (100%)
6. Whenever condylar fractures are
managed with direct ﬁxation techniques
the least invasive technique should be
utilised; i.e. intraoral approaches favoured
over extraoral approaches.
5 (83%)
7. Endoscopic visualisation of the posterior
border of the mandible could be improved
with specialised retractors.
6 (100%)
8. Body habitus (obesity) is an absolute or
relative contraindication to open
surgical approaches.
0
9. Endoscopic assistance is reserved for
speciﬁc cases where other approaches
are contraindicated.
0children and adolescents (>12e13 years), rather than non-surgical
treatment. The consensus was unclear for children between 6 and
12 years, whereas children <6 years are still considered to receive
beneﬁt from non-surgical treatment. Most of the faculty members
rejected the use of resorbable materials in children, as also rec-
ommended by Bos (2005) and Eppley (2005).
In 1995, an international survey included the response of 70
oral-maxillofacial surgeons, most of which practised in North
America. The results showed that preauricular approach (70%) and
internal ﬁxation (IF) using bone plates (79%) were the most widely
used for cases other than condylar neck and head fractures. The
respondents preferred open treatment because it could restore the
mandibular continuity, normal function and appearance, with no or
minimal treatment-associated morbidity. Although well-designed
studies were absent at that time, many surgeons opted for their
adult patients with displaced condylar fractures to undergo sur-
gery. However, those surgeons were not sure about the long-term
outcome of ORIF in growing patients. Many of them, therefore,
selected non-surgical treatment for children (Baker et al., 1998).
In the Groningen Congress on Condylar Fractures in 1998, the
panel remained uncertain whether open or closed treatments had
superior beneﬁts and risks for a still similar range of indications.
However, ORIF was more preferred in patients with displaced
fractures. Closed reduction was still the treatment of choice in
paediatric patients. The results also showed that preauricular and
retromandibular approaches were the most common utilised. The
panel suggested that randomised trials were necessary before
establishing the deﬁnite recommendations (Bos et al., 1999).
Comparing with the two above mentioned surveys, our results
suggest that surgeons have tended to select ORIF for all types of
condylar fractures, including condylar head fractures (also called
“intracapsular” or “diacapitular” fractures) (Loukota et al., 2010),
both in adults and growing patients with mixed dentition. Pub-
lished data conﬁrm that ORIF offers better functional outcome than
closed treatment (Neff et al., 2000; Brandt and Haug, 2003;
Hlawitschka et al., 2005; Eckelt et al., 2006; Schneider et al.,
2011). Non-surgical treatment of displaced condylar fractures is
linked to long-term complications, such as clicking or temporo-
mandibular joint pain (Neff et al., 2002; Schön et al., 2005). These
unfavourable functional results of closed treatment may result
from irreversible displacement of the entire disco-ligamentous unit
after the condylar fracture (Neff et al., 2000, 2002). Moreover,
injury to the glenoid fossa may result in TMJ bony ankylosis (Yan
et al., 2013). A randomised, prospective multicentre study in 79
displaced fractures pointed out the signiﬁcant superiority of ORIF
over closed reduction with IMF in terms of level of discomfort and
functional impairment (Eckelt et al., 2006). ORIF should be per-
formed in all condylar fractures with a deviation of 10e45, or a
shortening of the ascending ramus 2 mm, irrespective of the
fracture level (condylar base, neck or diacapitular/condylar head)
(Schneider et al., 2011). However, a recent systemic review
demonstrated the absence of outcome research comparing quality
of life (QoL) of condylar fracture patients who underwent surgical
vs. non-surgical treatment (Kommers et al., 2013a). QoL of condylar
fracture patients requires further exploration.
In this survey, the preauricular, submandibular and, the latest,
angular approaches were the preferred surgical accesses to the
condylar process. However, many surgeons have selected the ret-
romandibular, antero-/transparotideal and retroauricular ap-
proaches to achieve a wider access to all fracture levels.
Endoscopically assisted transoral procedures in selected cases gain
more popularity and have been claimed about their higher effec-
tiveness and less risks of morbidity (e.g. facial nerve injury,
aesthetic impairment). Using an angulated drill and screwdriver
enables surgeon to perform ORIF of fractures of the condylar base
Table 5
Votes concerning paediatric condylar fractures.
Statements Experts/Faculty members (n ¼ 7) Comments
1. In growing patients (children) conservative
treatment must be the ﬁrst option.
4 (57.1%) Agree
2. Restoring normal anatomy and establishing
good function is the best way for the functional
matrix to safeguard undisturbed growth.
4 (57.1%) Not enough data
3. ORIF of subcondylar fractures does not impair
mandibular growth in children.
3 (42.9%) Not enough data
4. ORIF of condylar head fractures does not impair
mandibular growth in children.
0 Not enough data
5. Children over 12 years old may be considered
as adult for condylar fracture management.
5/7 (71%) for boys; 7/7 (100%) for girls Biological age relevant
6. A shortening of the condyle after a fracture in
children, works like a hemifacial microsomia for facial growth.
1 (14.3%) Rejected
7. Condylar process fractures in children are a good
indication for resorbable materials.
2 (28.6%) Rejected
Table 6
Votes concerning complications of internal ﬁxation of condylar fractures.
Statements Experts/Faculty members (n ¼ 5) Comments
1. In TMJ ankylosis, reconstruction with total joint prosthesis
is the treatment of choice in children.
0 (0%) Rejected
2. A single straight miniplate for condylar neck fractures usually
provide inadequate ﬁxation due to the particular mechanical
strains and stress.
5 (100%) Agree
3. Unstable osteosynthesis has the potential for both major and
minor complications.
5 (100%) Agree
4. Condylar process fractures should undergo ORIF within 10 days
to maximum 3 weeks after injury.
5 (100%) Agree
5. If intraoperatively the ﬁxation appears to be inadequate, it is
better to abandon the operative procedure and return to conservative treatment.
3 (60%) Demand for experience & versatileness
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need of an extraoral incision (Schön et al., 2005).
Indeed, endoscopy is applicable very well to various maxillofa-
cial/head and neck procedures, such as repair of orbital wall frac-
tures and oncological resections (Pitak-Arnnop et al., 2010).
However, its steep learning curvemay discourage surgeons because
of longer surgical time during their ﬁrst procedures, and costs for
the initial outlay of the endoscopic equipment. Evidence has shown
that with this instrument, the risk of temporary facial palsy can be
exponentially decreased (Brandt and Haug, 2003; Haug and Brandt,
2004). Endoscopy may, therefore, be a good candidate for treat-
ment of condylar neck fractures, where close to the facial nerve.
Endoscopically assisted condylar surgery can replace open surgery
because the equipment is designed for facilitating transoral surgery
in well-selected cases, e.g. laterally displaced condylar base and
neck fractures including the paediatric cases with severe
displacement (>45) and ramus shortening (Brandt and Haug,
2003; Haug and Brandt, 2004; Schiel et al., 2013).
Concerning the number of miniplates, our panel tended to use
the 3-D plates (e.g. TCP plates) or two straightminiplates more than
a single plate. This is consistent with the results of previous
biomechanical studies (Aziz and Ziccardi, 2009; Schmelzeisen et al.,Table 7
Votes of general statements (ﬁnal consensus).
Statements Exper
1. In adult patients, open reduction and internal ﬁxation (ORIF)
of severe displaced condylar neck fractures is the ﬁrst optional
treatment to consider.
6 (100
2. A combination of shortening of the ramus and occlusal
derangement (in adults) is a clear indication for ORIF
6 (100
3. There is, for now, no clear consensus concerning the way to
treat fracture occurring in growing children
4 (66.72009). In 1999, a cadaver study revealed that a double-miniplate
technique provided more stable condylar neck fracture repair
than using a single miniplate, a minidynamic compression plate
and a 2.4-mm plate. Two miniplates ﬁxed at the anterior and
posterior surfaces can better neutralise functional stress occurring
at the condylar neck. A possible explanation is that during masti-
cation, the highest level of tensile strain occurs on the anterior and
lateral surfaces, whereas the highest compression strain is often
distributed on the posterior surface of the condylar neck (Choi et al.,
1999).
Clinical studies have also shown that conventional-straight
miniplate system seems to be inadequate, and subsequent me-
chanical failure may encounter, such as plate fracture or instability
and screw loosening. Using double plates may be problematic, for
example, drilling 4 screws into a small fragment of condylar neck
fractures. In this regard, 3-D conﬁgurations, e.g. the TCP plate sys-
tem, can offer better mechanical outcome: improving stability and
minimal soft tissue stripping. Its trapezoid shape allows precise
ﬁxation over the ideal osteosynthesis line. The 4-hole TCP plate is
suitable for subcondylar and lower condylar neck fractures, while
the 9-hole TCP useful in comminuted fractures, condylar base or
low subcondylar fractures, or in more difﬁcult cases requiringts/Faculty members (n ¼ 6) Audience (n ¼ 41) P-value
%) 41 (100%) 1.00
%) 41 (100%) 1.00
%) e e
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poor bone quality, poor primary reduction, additional fracture
lines) (Meyer et al., 2006, 2007). A prospective cohort study on TCP
plates for ﬁxation of 75 subcondylar fractures revealed good
anatomical restoration without mechanical failure and minimal
patient morbidity (Meyer et al., 2008). Similar plate designs have
recently been marketing by many manufacturers. In our survey,
both panel groups preferred to use 3-D plates in the condylar neck
area, while 3-D plates and double miniplates were most voted for
condylar base fractures.
It has long been believed that condylar head fractures are best
managed by non-surgical or functional therapy. Our results indi-
cated a treatment shift for this fracture type. ORIF of condylar head
fractures yields many advantages, including restoration of vertical
condylar height and TMJ functions (Kermer et al., 1998; Neff et al.,
1999, 2002). This requires 1) good exposure, 2) anatomic reduction
without destroying the cartilage surface of the condyle and lateral
pterygoid muscle, 3) stable ﬁxation, and 4) disc reposition (He et al.,
2010). A recent retrospective cohort study of 110 intracapsular/
condylar head fractures showed that wire and plate osteosynthesis
provided stable ﬁxation for type A and some type B fractures (He
et al., 2009, 2010). Another prospective clinical and biomechan-
ical study in 83 condylar head fractures demonstrated signiﬁcantly
superior functional outcomes of 1.7 or 1.8-mm small fragment
screws over mini- and microplates (Neff et al., 2004, 2005). The
mini- and microplates were unable to withstand the high torsion
forces occurring at the condylar head, and resulted in intraarticular
scarring (Neff et al., 2004, 2005; Xin et al., 2013). Alternatively,
positional screws (either conventional 2.0 miniscrews or 1.7 or 1.8-
mm small fragment screws) and cannulated lag screws were found
to be beneﬁcial for condylar head fractures. Compared to a
Kirschner wire, the lag screw and positional screws provide more
stability, and minimise operative trauma to the capsular tissues
attached to the lateral pole of the condyle and to the lateral liga-
ment (Neff et al., 2004, 2005; Pilling et al., 2006; Xin et al., 2013).
Recently, Schneider et al. (2008) found that resorbable pins may be
a good alternative for ﬁxation of condylar head fractures. Although
many surgeons (35e55%) in this survey preferred ORIF in condylar
head fractures, especially in cases with loss of vertical ramus height,
the different types of ORIF (e.g. small fragment screw, lag screw and
resorbable pins) were not speciﬁcally evaluated in our survey. This
can be implied that only aminority of the participants were familiar
with these highly specialised techniques.
During the “Treatment Complications” session, the faculty
discussed the optimum time interval for the treatment of condylar
fractures. As stated by Brandt and Haug (2003) viz. Haug and
Brandt (2004), the indications for ORIF depended mainly on the
patient’s neuromuscular ability to compensate for vertical height
loss. For this reason, it was recommended to allow for potential
muscular adaptive compensations. Surgery should, therefore, be
performed in cases where occlusal disorders persist. However, in a
recent cohort study, 64.3% (or 27 of 42) posttraumatic malocclu-
sion patients had uni- or bilateral condylar fractures, requiring
secondary orthognathic surgical correction (Kommers et al.,
2013b). The faculty agreed that condylar process fractures should
undergo ORIF within 10 days up to a maximum of 3 weeks after
injury, whenever the patient’s condition is suitable for surgery.
Because both panel groups fully considered that unstable osteo-
synthesis could potentially cause major and minor complications,
most of the experts recommended to abandon any operative
procedure and returned to conservative treatment if the ﬁxation
appeared to be inadequate intraoperatively. The faculty stated
unanimously that all surgeons must be well trained and then they
can select the suitable technique for each fracture pattern. They
agreed that there were no well-established recommendations ontechnical aspects of ORIF and surgical approaches, which rather
required an individual surgical experience and familiarity with
different surgical techniques.
This study suffered from several limitations. First, it remains
unknown whether the votes of participating surgeons can repre-
sent the opinion of surgeons around the world who did not attend
to this congress. Most of the respondents (81.8%, or 63 of 77) were
from European countries. An international questionnaire survey
would help to allow for a valid assessment and generalisation of our
results. Second, certain factors may affect the votes, such as social
acceptability during the votes, the surgeon’s preference, experience
and skill, access to health care, socioeconomic status of the sur-
geon’s country and the patient factor (e.g. type of fracture, difﬁculty
on surgery). The effects of these factors on the votes are not known.
We have therefore declined to claim that this survey has high level
of evidence.
5. Conclusion
In this study, we found that most surgeons preferred to perform
ORIF for condylar base and neck fractures in both adults and
growing patients (age >12e13 years), especially in displaced and
dislocated fractures. Opinion on management of condylar fractures
and complications of ORIF were comparable among experts and
participating surgeons. The results of this study suggest that half a
decade after the ﬁrst International Condylar Fracture Symposium
held at Strasbourg, ORIF has now been considered as the treatment
of ﬁrst choice in condylar base and neck fractures. Endoscopic
approach to the condylar region has gained more popularity but
remains reserved for selected cases, e.g. laterally displaced base
fractures. Treatment of condylar head fractures and condylar frac-
tures in growing patients are no longer considered to be non-
surgical only. However, ORIF in these 2 situations requires further
exploration to settle the deﬁnite recommendations or guideline.
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